Molecular structures of the CASSCF-and the MRCISD-optimized minimum-energy conical intersection and nuclear-displacement vectors of the orthonormalized branching-space vectors obtained at the CASSCF and MRCISD levels of theory.
Figure S2 S 1 energy proles (in kcal/mol relative to trans-PSB3) along the MEP CT pathway, which connects TS CT (in the middle of the plot) with cisand trans-PSB3. The S 1 energies are given for the CC2 method (blue), the SOS-CC2 method (purple), the ADC(2)-s method (green), the SOS-ADC(2)-s method (cyan), the ADC(2)-x method (olive), the SOS-ADC(2)-x method (magenta), the ADC(3) method (orange), and the reference methods CASSCF (red) and MRCISD+Q (black).
Figure S3 S 1 energy proles (in kcal/mol relative to trans-PSB3) along the MEP DIR pathway, which connects TS DIR (in the middle of the plot) with cisand trans-PSB3. The S 1 energies are given for the CC2 method (blue), the SOS-CC2 method (purple), the ADC(2)-s method (green), the SOS-ADC(2)-s method (cyan), the ADC(2)-x method (olive), the SOS-ADC(2)-x method (magenta), the ADC(3) method (orange), and the reference methods CASSCF (red) and MRCISD+Q (black). Figure S4 Energy proles (in kcal/mol relative to trans-PSB3) along the composite CASPT2 excited-state pathway, which is composed of the MEP cis , the CI seam, and the MEP trans pathways. The S 0 and S 1 energies are given for the CC2 method (blue), the SOS-CC2 method (purple), the ADC(2)-s method (green), the SOS-ADC(2)-s method (cyan), the ADC(2)-x method (olive), the SOS-ADC(2)-x method (magenta), the ADC(3) method (orange), and the reference methods CASSCF (red) and MRCISD+Q (black). The S 0 energies obtained for the ADC(2)-s and ADC(2)-x, as well as for the SOS-ADC(2)-s and SOS-ADC(2)-x methods, respectively, are equal (i.e., they correspond to the MP2 and SOS-MP2 level, respectively), and are given as dashed lines. Table S1 S 0 −S 1 Energy Gaps (∆E S0−S1 ) at cis-PSB3, trans-PSB3, CI cis , CI BLA , and CI trans along the Full S1 CASSCF Path (shown in Figure 8 in the article). Figure S5 S 0 and S 1 energy proles (in kcal/mol relative to trans-PSB3) for the CASSCF method along the circular path around the S 1 /S 0 surface crossing of PSB3. The charge-transfer character of the electronic ground state is shown in orange. Figure S17 S 0 and S 1 energy proles (in kcal/mol relative to trans-PSB3) for the CASSCF method along the circular path around the S 1 /S 0 surface crossing of PSB3. The graph compares the eect of constructing the loop around the CASSCF-optimized minimum-energy conical intersection (which is shown in Figure S1 above; energy proles shown in green) against constructing the loop around the approximate conical intersection determined via the BLA scan (which is shown in Figure 4 of the article; energy proles shown in red).
Figure S18 S 0 and S 1 energy proles (in kcal/mol relative to trans-PSB3) for the CASSCF method along the circular path around the S 1 /S 0 surface crossing of PSB3. The graph compares the eect of using a radius of 0.002 Å against a radius of 0.02 Å as well as using the orthonormalized CASSCF branching-space vectors against orthonormalized MRCISD branching-space vectors.
Figure S19 Energy proles (in kcal/mol) of the S 0 and S 1 adiabatic potentialenergy surfaces in the two-dimensional branching space of the conical intersection of PSB3 (note that the energy scales are dierent for each plot) for the SOS variants of CC2, ADC(2)-s, and ADC(2)-x. The g vector corresponds roughly to the BLA coordinate, while the h vector corresponds roughly to the isomerization coordinate (cf. Figure S1 ). The grids were constructed by displacing the geometry of the approximate surface crossing determined via the BLA scan (shown in Figure 4 in the article) up to 0.05 Å in each direction along the orthonormalized g and h vectors (which were determined at the CASSCF level). For each method, the plot is shown from two dierent perspectives. At a few points along the constructed grids, the SOS-CC2 calculations did not converge, therefore a few points are missing for this method.
Figure S20 Charge-transfer character of the wavefunction computed at the MRCISD level along the two-dimensional branching space. The g vector corresponds roughly to the BLA coordinate, while the h vector corresponds roughly to the isomerization coordinate (cf. Figure S1 ). Two-dimensional plots are given for the ground-state adiabatic surface (S 0 ) from two perspectives (a) and (b), and for the excited-state adiabatic surface (S 1 ) from one perspective (c). It is shown that the wavefunction of the S 0 adiabatic state exhibits charge-transfer character where the wavefunction of the S 1 adiabatic state exhibits diradical character, and vice versa: the wavefunction of the S 0 adiabatic state exhibits diradical character where the wavefunction of the S 1 adiabatic state exhibits charge-transfer character. The reader should note the dierent perspectives of the plots shown in pictures (a) and (c). Picture (d) shows the charge-transfer character for both S 0 and S 1 adiabatic states in one plot for clarication.
Figure S21 Potential-energy surfaces of the CC2 reference state (transparent blue surface) and the rst CC2 response state (transparent red surface) in the two-dimensional branching space of the conical intersection of PSB3 shown from two dierent perspectives. These surfaces constitute the CC2 2D plot shown in Figure 10 in the article. The g vector corresponds roughly to the BLA coordinate, while the h vector corresponds roughly to the isomerization coordinate (cf. Figure S1 ). Figure S22 Charge-transfer character of the CC2 reference state along the two-dimensional branching space. The values of the charge-transfer character are shown as a two-dimensional plot (a) and as a contour plot (b). We remind the reader that the potential-energy surface of the CC2 reference state is the adiabatic S 0 state in some regions of the branching space, but the adiabatic S 1 state in other regions of the branching space (cf. Figure S22 below). The g vector corresponds roughly to the BLA coordinate, while the h vector corresponds roughly to the isomerization coordinate (cf. Figure S1 ). Figure S23 Selection of 2D potential-energy proles along the branching space surrounding the conical intersection generated with the orthonormalized MR-CISD branching-space vectors (which are shown in Figure S1 above). The g vector corresponds roughly to the BLA coordinate, while the h vector corresponds roughly to the isomerization coordinate (cf. Figure S1 ). For CASSCF, the geometry of the CASSCF-optimized minimum-energy conical intersections was used as the center, while for MRCISD+Q, CC2, and ADC(2)-s, the geometries of the curve crossings determined via the BLA scan were used. For each method, the plot is shown from two dierent perspectives. Figure S24 %T 2 measure for the CC2 method along the two-dimensional branching space. The values of the %T 2 measure are shown as a two-dimensional plot (a) and as a contour plot (b). The g vector corresponds roughly to the BLA coordinate, while the h vector corresponds roughly to the isomerization coordinate (cf. Figure S1 ). Figure 12 in the article and in Figure S24 above. The g vector corresponds roughly to the BLA coordinate, while the h vector corresponds roughly to the isomerization coordinate (cf. Figure S1 ). Figure S1 ). Figure S28 Energy proles (in kcal/mol relative to trans-PSB3) of SCS and SOS variants of the CC2 and the ADC(2)-s methods along the BLA coordinate of PSB3. The curves are labelled at the left to distinguish diabatic potentialenergy curves of mainly charge-transfer character (Ψ CT ) and covalent-diradical character (Ψ DIR ). The S 0 and S 1 energies are given for the CC2 method (blue), the SCS-CC2 method (cyan), the SOS-CC2 method (purple), the ADC(2)-s method (green), the SCS-ADC(2)-s method (orange), and the SOS-ADC(2)-s method (olive).
Figure S29 S 0 and S 1 energy proles (in kcal/mol relative to trans-PSB3) along the MEP CT pathway, which connects TS CT (in the middle of the plot) with cis-and trans-PSB3. The energies are given for the CC2 method (blue), the SCS-CC2 method (cyan), the SOS-CC2 method (purple), the ADC(2)-s method (green), the SCS-ADC(2)-s method (orange), and the SOS-ADC(2)-s method (olive). 
